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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the semiconductor device and the thing especially 
about that internal structure which carried out the resin seal of the large-sized 
semiconductor chip. 
[0002] 

[Description of the Prior Art] Drawing 19 is the perspective diagram showing this kind of the 
former shown in JP,61-241959,A of semiconductor device, and in order to show a internal 
structure, a part is fractured and it is shown. This semiconductor device has lead-on chip 
(LOC) structure. An electrode pad is arranged in the center on the upper surface of a 
semiconductor chip, an insulating layer is prepared in that perimeter, an inner lead is taken 
about on this insulating layer, the inside edge and electrode pad of an inner lead are 
electrically connected with LOC structure by the bonding wire, and there is an advantage of 
increasing the flexibility of wiring with improvement and the large-sized chip of electrical 
characteristics, with it. 

[0003] As a manufacturing process, the upper surface of a semiconductor chip is pasted up 
on the inferior surface of tongue of a leadframe through an insulating layer, then, an 
electrode pad is connected with an inner lead by the bonding wire, and the resin seal of this 
is carried out to the last. In addition, the portion of an inner lead also plays the role of a die 
pad, therefore becomes unnecessary [ a die pad ]. 

[0004] In drawing 19 , the large-sized semiconductor chip 1 is built in in mold resin 2. In 
the center of the circuit forming face of this semiconductor chip 1, two or more electrode 
pads 7 are arranged by the single tier along with the longitudinal direction, and two or more 
inner leads 5 are prolonged from both sides to near the train of the electrode pad 7, 
respectively. And the tip and the electrode pad 7 of an inner lead 5 are electrically 
connected by the bonding wire 4. Moreover, on both sides of the train of the electrode pad 
7, the common inner lead (bus bar) 6 is prolonged in accordance with this train, 
respectively. This common inner lead 6 was formed in the inner lead 5 of each both ends of 
the both sides of a semiconductor chip 1, and one continuation, and, generally is used as a 
power lead or a ground lead. 

[0005] into the portion in which the pad of the both sides of the train of the electrode pad 7 
on the circuit forming face of the semiconductor pad 1 is not prepared, while having 
insulation, alpha rays are intercepted - the insulating film 3 which consists of polyimide 
which has an effect is stuck, and the inner lead 5 and the common inner lead 6 are being 
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fixed by adhesives (not shown) on these insulating films 3. Moreover, the insulating film 3 is 
similarly pasted up on the semiconductor chip 1 with adhesives. 

[0006] Moreover, in the semiconductor device which has the same LOC structure as JP,2- 
246125,A, in order to make area of an insulating film into necessary minimum, what was 
raised so that only the tip side of an inner lead might be pasted up on the upper surface of a 
semiconductor chip, and an insulating film might be prepared only in the portion which 
pastes up the tip side of the inner lead on the upper surface of a semiconductor chip and 
the outside of an inner lead might be separated from the chip upper surface is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional semiconductor device constituted as mentioned above. 

(1) Since two or more inner leads had pasted up with adhesives through the insulating film 
on the circuit forming face of a semiconductor chip and the stray capacity between an inner 
lead and a semiconductor chip became large, while only the part to which signal- 
transmission speed became large [ the stray capacity ] became late, electrical noise also 
had the trouble of becoming large. 

(2) since an insulating film has high hygroscopicity — the amount of hygroscopic water — 
increasing — the time of a reflow — namely, — for example, it is half the circuit board about 
the completed semiconductor device — in case it attaches and carries out, it is a half where 
the whole semiconductor device is made into an elevated temperature — although **** was 
performed, there was a trouble that the moisture which absorbed moisture on that occasion 
carried out evaporation expansion in a package, and package destruction occurred. 

(3) Since it consisted of resin of a polyimide system, coefficients of thermal expansion with 
others and a member differed greatly, and the insulating film had the trouble of being weak 
in the temperature change. 

(4) Since between a semiconductor chip and insulating films and between an insulating film 
and inner leads were fixed and adhesives were used, there was a trouble that the electric 
leak during a lead and the corrosion of an aluminum electrode pad arose with the impurity 
in adhesives, and reliability fell, with deterioration of the adhesives in a use process. 

(5) When connecting electrically the electrode pad, inner lead, or common inner lead on the 
circuit forming face of a semiconductor chip, the bonding wire was used, but since the 
height of the loop of a bonding wire was high, there was a trouble that a package could not 
be made thin. 

(6) Since it was fixed through an insulating film and adhesives right above the field in which 
the active element in the circuit forming face of a semiconductor chip is formed, when an 
inner lead and a common inner lead connected electrically the electrode pad, inner lead, or 
common inner lead on the circuit forming face of a semiconductor chip by the bonding wire, 
they had the trouble that an active element might receive a mechanical damage. 

(7) Since the bonding wire was used, while signal-transmission speed became slow by own 
electric resistance of a bonding wire, electrical noise also had the trouble of becoming large. 

(8) Since the common inner lead was formed in one with the inner lead/ there was a trouble 
that it had the small flexibility of a pattern design that it cannot be made to be able to cross 
mutually or cannot form by the pattern of a special configuration etc. 

[0008] This invention was made in order to cancel the above troubles, a working speed is 
quick and it reaches, electrical characteristics are excellent in being [ which it is a noise ] 
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few, and it cannot be easily influenced of a temperature change, and thin shape-izing is 
possible and it aims at offering the semiconductor device which has the internal structure of 
a LOC structured type with the feature of having raised the flexibility of layout of the circuit 
pattern of the connection circuit of the electrode pad on a semiconductor chip, and an inner 
lead. 
[0009] 

[Means for Solving the Problem] A semiconductor chip which has a circuit forming face 
which this invention is the semiconductor device which carried out the resin seal of the 
semiconductor chip by mold resin, and was covered by protective coat in view of the above- 
mentioned purpose, Two or more electrode pads formed in a location of a request including 
a center of a circuit forming face of this semiconductor chip, respectively, A projection 
electrode which has predetermined height formed on these electrode pads, respectively, 
From an outside of a semiconductor chip, toward each projection electrode, open a 
predetermined gap between circuit forming faces, and it extends. Two or more leads which 
consist of an inner lead which was directly fixed to a projection electrode and was 
electrically connected to it, and an outer lead which becomes this inner lead and one 
continuation and is prolonged in the exterior of the above-mentioned mold resin, It is in a 
semiconductor device equipped with mold resin which carries out the resin seal of each 
above-mentioned portion so that an outer lead of each lead may be outside exposed. 
[0010] Moreover, it had further a common projection electrode which was formed in 
common so that it might connect with two or more the above-mentioned electrode pads and 
electric targets and which has predetermined height prolonged on a protective coat of a 
circuit forming face, moreover, wiring for connecting electrically between projection 
electrodes, common projection electrodes or a projection electrode, and common projection 
electrodes ~ a conductor was formed in the bottom of a protective coat of a circuit forming 
face of a semiconductor chip, moreover, wiring prolonged in the bottom of a protective coat 
along with a common projection electrode — a conductor and this wiring — two or more 
openings formed in a protective coat along with a conductor — further — having — a 
common projection electrode — each opening — minding — wiring — it formed so that it 
might connect with a conductor electrically. Moreover, a portion by which non-switched 
connection is carried out to a projection electrode or a common projection electrode of an 
inner lead of each lead was formed more thinly than other portions. Moreover, a thin 
dielectric layer which intercepts alpha rays was formed in a circuit forming face of a 
semiconductor chip except a field in which a projection electrode and a common projection 
electrode were formed. 
[0011] 

[Function] In a semiconductor chip top, the inner lead of each lead is ended and prolonged 
in the semiconductor device concerning this invention, and direct non-switched connection 
is carried out [ gap / a circuit forming face and / predetermined ] to each corresponding 
projection electrode formed on the electrode pad with it. While a lead is electrically 
connected with a semiconductor chip by this, it is fixed mechanically. Therefore, it is not 
necessary to prepare an insulating layer on a circuit forming face. Moreover, this inner lead 
does not need to prepare a die pad in order to also achieve the duty of a die pad. Moreover, 
two or more electrode pads of the same kind were connected by the semiconductor chip 
side by forming the common projection electrode formed in common so that it might 
connect with two or more electrode pads and electric targets, moreover, wiring in which 
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between projection electrodes, common projection electrodes or a projection electrode, and 
common projection electrodes was formed to the bottom of the protective coat of the circuit 
forming face of a semiconductor chip — it is made to connect electrically with a conductor 
and projection inter-electrode mutual connection was made easy, moreover, a common 
projection electrode and the wiring prolonged in the bottom of a protective coat along with 
this — as a conductor is electrically connected through two or more openings formed in the 
protective coat, the voltage of a common projection electrode is stabilized, and it was made 
to decrease a noise Moreover, the portion by which non-switched connection is carried out 
to the projection electrode or common projection electrode of an inner lead of each lead is 
formed more thinly than other portions, and it was made easy [ the temperature for this 
connection ] a riser in the case of connection of a projection electrode and an inner lead. 
Moreover, the thin dielectric layer which intercepts alpha rays is formed in the circuit 
forming face of the semiconductor chip except the field in which the projection electrode 
and the common projection electrode were formed, and the inner lead prevented the alpha- 
rays software error of a cause. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on an accompanying 
drawing. In addition, in each drawing, the same sign shows the same as that of the 
conventional thing, or a corresponding portion. The fracture perspective diagram of the 
semiconductor device according [ drawing 1 ] to the 1st example of this invention and 
drawing 2 are the vertical cross sections of a portion in which the projection electrode 8 or 
the common projection electrode 9 on circuit forming face la of the semiconductor chip 1 of 
drawing 1 was formed. On circuit forming face la of the silicon substrate 12 of the 
semiconductor chip 1 contained in mold resin 2, two or more electrode pad 10a is formed, 
and the projection electrode 8 (bump) is formed on such electrode pad 10a, respectively. 
The common projection electrode 9 prolonged in the longitudinal direction of a 
semiconductor chip 1, respectively is a projection electrode formed so that it might connect 
common to these through two or more electrode pad 10a top of the same kind, and is used 
as a power supply electrode, an earth electrode, or a reference voltage electrode. Aluminum 
(aluminum) and each projection electrodes 8 and 9 consist of gold (Au), and each electrode 
pad 10a is formed, for example by photoengraving-process technology, respectively. In 
addition, the passivation film 11 which is a protective coat to which the remaining surfaces 
(the side and a rear face are also included) in which the projection electrodes 8 and 9 of a 
semiconductor chip 1 are not formed usually prevent oxidation etc. is formed. This 
passivation film 11 is a protective coat usually formed also in the conventional 
semiconductor chip, and, as for the conventional thing, the insulating film is stuck by the 
binder on this passivation film. This passivation film 11 is formed by photoengraving- 
process technology, and consists of SiN or Si02, for example, its thickness is very as thin as 
about 0.7 microns. 

[0013] Each lead 5 consists of outer lead 5b exposed from inner lead 5a inside mold resin 2, 
and mold resin 2, respectively, and the inside edge of inner lead 5a is joined to the 
projection electrode 8 or the common projection electrode 9. From the outside of a 
semiconductor chip 1, toward each projection electrode 8 and 9, this inner lead 5a opened 
the predetermined gap between circuit forming face la, and is prolonged. Inner lead 5a and 
each projection electrodes 8 and 9 which consist of ferronickel (Fe-nickel) or copper (Cu) 
are joined by forcing inner lead 5a on the projection electrode 8 and 9, and heating it. For 
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this reason, compared with other portions, the portion joined to the projection electrodes 8 
and 9 of inner lead 5a, a part for i.e., an inside edge, is made thin, and it is easy to be 
heated. And by carrying out direct non-switched connection to each projection electrode 8 
and 9 with which each inner lead 5a corresponds, a semiconductor chip 1 and lead 5 are 
mechanically fixed while connecting electrically. That is, inner lead 5a of lead 5 also 
achieves the duty of a die pad. In addition, when a resin seal is performed, mold resin 2 
enters between inner lead 5a and a semiconductor chip 1. 

[0014] In this 1st example, the adhesives on which the insulating film and semiconductor 
chip like before, an insulating layer, and an inner lead are pasted up, respectively are not 
used. Therefore, (1) Since the stray capacity between inner lead 5a and a semiconductor 
chip 1 decreases, while preventing the fall of signal-transmission speed, electrical noise 
decreases. 

(2) the semiconductor device completed since the amount of hygroscopic water decreased - 
- the circuit board etc. — a half — it is — when attaching and carrying out and it is heated, it 
can prevent that package destruction occurs. 

(3) It is hard coming to win popularity the effect of the temperature change of the external 
world. 

(4) There is neither electric leak between inner lead 5a under the effect of the impurity 
generated from adhesives with deterioration of the adhesives in a use process nor worries 
about the corrosion of aluminum electrode pad 10a. 

[0015] Moreover, in the 1st example, wire bonding is making connection of an electrode 
pad and an inner lead like before using the projection electrodes 8 and 9 (bump), without 
carrying out. Therefore, (5) The whole appearance of mold resin 2, i.e., a semiconductor 
device, can be formed thinly. 

(6) In order not to perform wire bonding, there is no fear of giving a mechanical damage to 
the active element field formed in circuit forming face la of a semiconductor chip 1. 

(7) It is not influenced by the own resistance of a wire, and since the bonding wire is not 
used, resistance of a joint is also small compared with the thing of wire bonding, signal- 
transmission speed improves, and electrical noise can be reduced. 

[0016] Furthermore in the 1st example, the common projection electrode 9 formed on the 
semiconductor chip 1 is used instead of the common inner lead (bus bar) currently used 
with the conventional semiconductor device. Therefore, (8) Since the voltage of power 
supply level, touch-down level, or desired signal level can be given to the location of the 
request on circuit forming face la of a semiconductor chip 1 almost without attenuation, 
improvement in signal-transmission speed and reduction of electrical noise can be aimed at 
more than the conventional common inner lead. 

(9) Since the projection electrode 8 and the common projection electrode 9 can be formed 
on circuit forming face la of a semiconductor chip 1 for example, using photoengraving- 
process technology, the flexibility of a pattern design becomes large extremely. 
[0017] The fracture perspective diagram of the semiconductor device by the 2nd example of 
this invention is shown in drawing 3 . In this example, it forms so that the extension 90 
which bent the common projection electrode 9 to both ends at the inner lead 5a side may 
be included. Thus, the common projection electrode 9 can be formed in a desired form. 
Other portions are the same as the 1st example, and the same effect as the 1st example is 
acquired. 

[0018] The cross section which met the fracture perspective diagram of the semiconductor 
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device by the 3rd example of this invention and drawing 5 on the V-V line of the important 
section A of drawing 4 at drawing 4 is shown. In the 1st example shown in drawing 1 and 
drawing 2 , the common projection electrode 9 was formed so that it might extend in the 
direction of a long side of a semiconductor chip 1, but in this example, the common 
projection electrodes 9a and 9b are formed so that it may extend not only in the direction of 
a long side of a semiconductor chip 1 but in the direction of a shorter side. The structure 
with the detailed important section A of drawing 5 where two common projection electrodes 
9a and 9b cross is shown in drawing 5 . the wiring with which common projection electrode 
9a divided into two like illustration was formed in the bottom of the passivation film 11 ~ 
the aluminum (aluminum) wiring 10 which is a conductor connects through the bottom of 
common projection electrode 9b. Thus, it is possible to also make two common projection 
electrodes 9a and 9b cross. Moreover, along with the common projection electrodes 9a and 
9b, in this example, the aluminum wiring 10 is prolonged under the passivation film 11, and 
in it, the common projection electrodes 9a and 9b are formed so that it may connect with 
the aluminum wiring 10 electrically in the portion of opening 11a formed at the 
predetermined gap along with these at the passivation film 11. The voltage (for example, 
supply voltage or touch-down voltage) in the common projection electrodes 9a and 9b can 
be stabilized more by this, and electrical noise can be decreased. 

[0019] In addition, it cannot be overemphasized that it is also possible to combine the 3rd 
example shown in the 2nd example, drawing 4 , and drawing 5 which are shown in drawing 
3 . 

[0020] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 4th example of this invention and drawing 7 on the VII-VII line of the 
important section B of drawing 6 at drawing 6 is shown. Although the common projection 
electrode 9 was formed inside the semiconductor chip 1 from each projection electrode 8 in 
the 1st example of the above, the common projection electrode 9 is formed in the outside of 
each projection electrode 8 in this example at reverse. The common projection electrode 9 
is formed lower than the projection electrode 8, and he is trying not to contact it with inner 
lead 5a, as furthermore shown in drawing 7 . Moreover, the common projection electrode 9 
is connected to some projection electrodes 8 in electrode by the aluminum wiring 10 formed 
on circuit forming face la of a semiconductor chip 1. Therefore, in this example, it is joined 
to the projection electrode 8 and all inner lead 5a is connected to the common projection 
electrode 9 through the projection electrode 8 and the aluminum wiring 10. 
[0021] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 5th example of this invention and drawing 9 on the IX-IX line of the important 
section C of drawing 8 at drawing 8 is shown. In this example, the common projection 
electrode 9 is formed the 4th example and reversely inside each projection electrode 8. As 
furthermore shown in drawing 9 , the common projection electrode 9 is connected to some 
projection electrodes 8 in electrode by the aluminum wiring 10 formed on circuit forming 
face la of a semiconductor chip 1. Also in this example, it is joined to the projection 
electrode 8 and all inner lead 5a is connected to the common projection electrode 9 through 
the projection electrode 8 and the aluminum wiring 10. 

[0022] The fracture perspective diagram of the semiconductor device by the 6th example of 
this invention is shown in drawing 10 . Although near the joint part with the projection 
electrodes 8 and 9 of inner lead 5a was formed in each above-mentioned example more 
thinly than other portions, a part for the joint of inner lead 5a, a part for i.e., an inside 
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edge, is formed by the same size as other portions in this example. 

[0023] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 7th example of this invention and drawing 12 on the XII-XII line of the 
important section D of drawing 11 at drawing 11 is shown. In this example, it is what 
formed two character type common projection electrodes 9a and 9b of KO in the 
configuration which bites mutually and is put together, and as further shown in drawing 12 , 
these common projection electrodes 9a and 9b are electrically connected to some projection 
electrodes 8 by the aluminum wiring 10 formed on circuit forming face la of a 
semiconductor chip 1, respectively. Moreover, since it is prepared in the outside of the 
projection electrode 8, the common projection electrodes 9a and 9b are formed lower than 
the projection electrode 8 so that inner lead 5a may not be contacted. Also in this example, 
it is joined to the projection electrode 8 and all inner lead 5a is connected to the common 
projection electrodes 9a and 9b through the projection electrode 8 and the aluminum wiring 
10. 

[0024] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 8th example of this invention and drawing 14 on the XIV-XIV line of the 
important section E of drawing 13 at drawing 13 is shown. In this example, two common 
projection electrodes 9 prolonged in the direction of a long side of a semiconductor chip 1 
are formed in the shape of a field, and it is made to make small the inductance in this 
common projection electrode 9. These common projection electrodes 9 are electrically 
connected to some projection electrodes 8 by the aluminum wiring 10 formed on circuit 
forming face la of a semiconductor chip 1 as shown in drawing 14 , respectively. Moreover, 
since it is prepared in the outside of the projection electrode 8, the common projection 
electrode 9 is formed lower than the projection electrode 8 so that inner lead 5a may not be 
contacted. 

[0025] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 9th example of this invention and drawing 16 on the XVI-XVI line of the 
important section F of drawing 15 at drawing 15 is shown. This example forms two common 
projection electrodes 9 prolonged in the direction of a long side of a semiconductor chip 1, 
arranges the projection electrode 8 in that inside at one train, and joins inner lead 5a to the 
projection electrode 8 by turns from alternate, i.e., both sides. These common projection 
electrodes 9 are electrically connected to some projection electrodes 8 by the aluminum 
wiring 10 formed on circuit forming face la of a semiconductor chip 1 as shown in drawing 
16 , respectively. Moreover, since it is prepared in the outside of the projection electrode 8, 
the common projection electrode 9 is formed lower than the projection electrode 8 so that 
inner lead 5a may not be contacted. In the 2-9th examples, the same effect as the 1st 
example is acquired above. 

[0026] The cross section which met the fracture perspective diagram of the semiconductor 
device by the 10th example of this invention and drawing 18 on the XVIII-XVIII line of the 
important section G of drawing 17 at drawing 17 is shown. In each above-mentioned 
example, the projection electrode 8 was arranged together with one train or two trains, or 
the projection electrode 8 is arranged in the desired location in this example. Furthermore, 
in order that inner lead 5a might prevent the alpha-rays software error it is errorless to a 
cause, as shown in drawing 18 , on the passivation film 11, it went across the thin dielectric 
layer 15 which intercepts alpha rays all over circuit forming face la of a semiconductor chip 
1, and it was prepared (however, the portion of electrode pad 10a is removed). This 
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dielectric layer 15 consists of polyimide etc., and is formed by photoengraving-process 
technology like the passivation film 11. Therefore, adhesives can be formed very thinly 
unnecessary like before. 

[0027] Although the dielectric layer 15 which consists of polyimide is used in this 10th 
example, what the former compared about the problem of the effect by the temperature 
change and corrosion, electrical characteristics, etc., and was more excellent like 
[ compared with the conventional insulating film, it is very thin, and / since adhesives are 
not used, either ] each example mentioned above is obtained. 

[0028] In addition, in the range which is not limited to each above-mentioned example and 
does not deviate from that summary, various modification is possible for this invention. 
[0029] 

[Effect of the Invention] At the semiconductor device applied to this invention as explained 
above, the inner lead opened the circuit forming face and the predetermined gap on the 
circuit forming face of a semiconductor chip, and it extended, and while being directly joined 
to the projection electrode formed on each electrode pad on a semiconductor chip and 
connecting the electrode pad with an inner lead electrically, it was made the structure which 
fixes mechanically a leadframe (not shown) including a semiconductor chip and each lead, 
electrical characteristics, like there be few noises be excellent, and be hard be influence of a 
temperature change, and do not use an insulating film, adhesives, and a bonding wire, 
therefore a working speed be quick by this, it reach, and it be [ thin shape-izing be possible 
and ] effective in the ability to be able to offer the semiconductor device which have the 
internal structure with the feature of raise the flexibility of layout of the circuit pattern of the 
connection circuit of the electrode pad on a semiconductor chip, and an inner lead of a LOC 
structured type with 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawina 1] It is the fracture perspective diagram of the semiconductor device by the 1st 
example of this invention. 

[Drawing; 2] It is the cross section of the portion in which the projection electrode of the 
circuit forming face of the semiconductor chip of drawing 1 was formed. 
[Drawing 3] It is the fracture perspective diagram of the semiconductor device by the 2nd 
example of this invention. 

[Drawing 4] It is the fracture perspective diagram of the semiconductor device by the 3rd 
example of this invention. 

[Drawing 5] It is the cross section which met the V-V line of the important section A of 
drawing 4 . 

[Drawing 6] It is the fracture perspective diagram of the semiconductor device by the 4th 
example of this invention. 

[Drawing 7] It is the cross section which met the VII-VII line of the important section B of 
drawing 6 . 

[Drawing 8] It is the fracture perspective diagram of the semiconductor device by the 5th 
example of this invention. 

[Drawing 9] It is the cross section which met the IX-IX line of the important section C of 
drawing 8 . 

[Drawing 10] It is the fracture perspective diagram of the semiconductor device by the 6th 
example of this invention. 

rDrawino 11] It is the fracture perspective diagram of the semiconductor device by the 7th 
example of this invention. 

fDrawino 12] It is the cross section which met the XII-XII line of the important section D of 
drawing 11 . 

[Drawing 13] It is the fracture perspective diagram of the semiconductor device by the 8th 
example of this invention. 

fPrawino 14] It is the cross section which met the XIV-XIV line of the important section E of 
drawing 13 . 

[Drawing 15] It is the fracture perspective diagram of the semiconductor device by the 9th 
example of this invention. 

fDrawing 16] It is the cross section which met the XVI-XVI line of the important section F of 
drawing 15 . 

fDrawino 17] It is the fracture perspective diagram of the semiconductor device by the 10th 
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example of this invention. 

[Drawing 181 It is the cross section which met the XVIII-XVIII line of the important section 
G of drawing 17 . 

[Drawing 19] It is the fracture perspective diagram showing the conventional semiconductor 
device. 

[Description of Notations] 

1 Semiconductor Chip 
la Circuit forming face 

2 Mold Resin 
5 Lead 

5a Inner lead 
5b Outer lead 

8 Projection Electrode (Bump) 

9 Common Projection Electrode 

10 Aluminum Wiring (Wiring Conductor) 
10a Electrode pad 

11 Passivation Film (Protective Coat) 
11a Opening 

15 Dielectric Layer 
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CLAIMS 
[Claim(s)] 

[Claim 1] A semiconductor device which is characterized by providing the following and 
which carried out the resin seal of the semiconductor chip by mold resin A semiconductor 
chip which has a circuit forming face covered by protective coat Two or more electrode pads 
formed in a location of a request including a center of a circuit forming face of this 
semiconductor chip, respectively A projection electrode which has predetermined height 
formed on these electrode pads, respectively The mold resin which carries out the resin seal 
of each above-mentioned portion so that an inner lead which opened a predetermined gap, 
was prolonged between the above-mentioned circuit forming faces toward each projection 
electrode from an outside of the above-mentioned semiconductor chip, was directly fixed to 
a projection electrode and was electrically connected to it and two or more leads which 
consist of an outer lead which becomes this inner lead and one continuation and is 
prolonged in the exterior of the above-mentioned mold resin, and the outer lead of each 
above-mentioned lead are outside exposed 

[Claim 2] A semiconductor device of claim 1 further equipped with at least one common 
projection electrode which was formed in common so that it might connect with the two or 
more above-mentioned electrode pads electrically, respectively, and which has 
predetermined height prolonged on a protective coat of the above-mentioned circuit forming 
face through the above-mentioned two or more electrode pad top. 
[Claim 3] wiring formed in the bottom of a protective coat of a circuit forming face of the 
above-mentioned semiconductor chip which connects electrically between the above- 
mentioned projection electrodes, the above-mentioned common projection electrodes or a 
projection electrode, and common projection electrodes — a semiconductor device of claim 
2 further equipped with a conductor. 

[Claim 4] wiring prolonged under the above-mentioned protective coat along with the 
above-mentioned common projection electrode — a conductor and the above-mentioned 
wiring — two or more openings formed in the above-mentioned protective coat along with a 
conductor — further — having — the above-mentioned common projection electrode — each 
above-mentioned opening — minding — the above-mentioned wiring — a semiconductor 
device of claim 3 formed so that it might connect with a conductor electrically. 
[Claim 5] A semiconductor device of claim 2 made thin so that a portion by which non- 
switched connection is carried out to the above-mentioned projection electrode or a 
common projection electrode of an inner lead of each above-mentioned lead may be easy to 
be heated. 
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[Claim 6] A semiconductor device of claim 2 which formed a thin dielectric layer which 
intercepts alpha rays in a circuit forming face of the above-mentioned semiconductor chip 
except a field in which the above-mentioned projection electrode and a common projection 
electrode were formed. 



[Translation done.] 
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